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(54) POLARISCOPE AND MICROUTHOGRAPHY PROJECTION SYSTEM PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain a low manufacturing cost 
and high transmittance with a simple design. 
SOLUTION: A polariscope which is suited for converting linearly 
or circularly polarized incident light to emitted light polarized In 
a radial or tangential direction essentially with no transmission 
loss, in one of the embodiment, a plate made of a birefringent 
material which has small zones (11, 12) provided with deflection 
structures (8, 9) with a shape of a diffraction grating or a 
Fresnel surface formed on an entrance surface and on an 
outgoing surface thereof. A crystallographic axis (5) of the 
birefringent material is aligned parallel to the incident luminous 
flux. The deflection structures deflect light propagating along a 
transmission direction (13) inclined on the crystallographic axis 
(5) and cause phase transition of transmitted light among field 
constituent elements. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polarization condition of changing locally the flux of light which carries out incidence in 
accordance with an optical axis on the cross section, the polariscope for changing into the injection flux of 
light which has predetermined distribution — it is — : — at least one birefringence component (4, 31-34) It 
aims at generation of a phase shift mutually between the field components of the transmitted light by which 
rectangular polarization was carried out. The cross section where it has a crystallographic axis (5,39, 40, 
41) and finite shaft thickness (D), and the; aforementioned polariscope was illuminated it subdivides in 
many zones (10, 11, 12, 20, 21, 22, 35-38) — having — ; — said at least one zone The transparency direction 
(13 43) over light inclines about said crystallographic axis (5, 39, 40, 41) of said zone in said zone. In said 
polariscope formed so that it might be located in the transparency flat surface specified with said 
transparency direction and said crystallographic axis whenever [ axial thickness / of the; aforementioned 
zone / (D), and tilt-angle ] and (NW) The difference of the optical path length of said field component in 
said zone is adjusted so that it may be in agreement with the predetermined relative phase lag in injection of 
said polariscope. Such all stacking tendencies of the transparency flat surface (13 43) of a zone (35-38) are 
polariscopes characterized by carrying out preliminary alignment so that the desired local desirable 
polarization direction may exist in said zone. 

[Claim 2] The polariscope according to claim 1 characterized by forming said each zone (10, 11, 12, 20, 21, 

22, 35-38) by the described approach. 

[Claim 3] It has the birefringence component (4) which has an optical axis and the crystallographic axis (5) 
which aligned in parallel roughly. At least one deviation structure designed so that whenever 
[ predetermined / for the zone / tilt-angle ], and the inclination direction might be given (8), It is the 
polariscope according to claim 1 or 2 which 1** is assigned to said birefringence component to such each 
desirable zone, and is characterized by this birefringence component (4) being a single component which 
covers all the cross sections of said polariscope and spreads preferably. 

[Claim 4] A polariscope given in either of the claims of precedence which the deviation structure (8) for 
deflecting the incident light (2) which met in said sloping transparency direction (13) is installed on the 
inlet-port side (6) of said birefHngence component (4), and are characterized by to install the deviation 
structure (9) for making said deviation reverse on the outlet side (7) of said birefringence component (4). 
[Claim 5] It is the polariscope according to claim 3 or 4 with which said birefringence components are a 
birefringence ingredient and the plate (4) especially made from magnesium fluoride or a crystal quartz, and 
said deviation structure (8 9) is characterized by the desirable thing directly fabricated on said inlet-port side 
(6) of said plate, and/or said outlet side (7). 

[Claim 6] Said at least one deviation structure (8 9) is diffraction structure, especially the Rhine diffraction 
grating, and/or such at least one deviation structure is refraction structure and a thing especially like the 
configuration on the front face of Fresnel. And/or, the polariscope according to claim 3 to 5 which said at 
least one deviation structure is diffraction and refraction structure, and/or is characterized by said at least 
one deviation structure deflecting light in the same approach as a hologram. 

[Claim 7] It is spread and arranged so that some birefringence components (3 1 -34) may cover the cross 
section and may cover the whole front face preferably. Such each component fabricates a zone and it has 
finite shaft thickness (D). And it is the polariscope according to claim 1 characterized by said transparency 
flat surface being specified by said crystallographic axis and said transparency direction by the 
crystallographic axis (39, 40, 41) of such each birefringence component becoming slanting about the 
transparency direction (43) of light. 

[Claim 8] it designs so that said polariscope (1 30) may change the incidence circular polarization of light 
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into the local linearly polarized light to inject ~ having — the injection light from said polariscope — 

desirable — a tangential direction ~ or a polariscope given in either of the claims of precedence which it 
polarizes to radial and are characterized by said predetermined relative phase lag (G) being the quadrant 

wavelength of said incident light roughly preferably. 

[Claim 9] Said polariscope (1 30) the incident light by which the linearly polarized light is carried out in the 
single direction in the whole cross-section top It is designed so that it may change into the local linearly 
polarized light to inject. The injection light from said polariscope desirable — a tangential direction — or the 
polariscope according to claim 1 to 7 which it polarizes to radial and is characterized by said predetermined 
relative phase lag (G) being 1/2 wave of said incident light roughly preferably. 

[Claim 10] It is a polariscope given in either of the claims of precedence to which said especially plate (4) 
has axial larger thickness (D) than 100 micrometers, and it is characterized by said polariscope (1 30) and 
this axial thickness having the range from about 200 micrometers to about 600 micrometers preferably. 
[Claim 1 1] A cross section is subdivided whenever [ fixed polarization angle ], and/or whenever [ equal tilt- 
angle ] in the small zone (10, 11, 12, 20, 21, 22, 35-38) of (NW). The illuminated whole cross section is 
covered and it does not leave a non-covering field preferably. Said zone preferably It is subdivided in a 
polygon and the small zone (10, 1 1, 12, 20, 21, 22, 35-38) the cross section of whose it is a hexagon 
preferably and/or is desirable equal magnitude and/or an appearance. The total of such a zone is a 
polariscope given in either of the claims of precedence characterized by being 10 or 100 or more order. 
[Claim 12] A lighting system including the light source (51) for illuminating a mask (57) (53), And it sets to 
the microlithographic projection system which is the projection lens (54) which accompanies this lighting 
system, and equipped this projection lens for forming the image of the pattern which appears on said mask 
(57) on the image plane (60) of said projection lens. The microlithographic projection system characterized 
by incorporating at least one polariscope (1, 30, 63) according to claim 1 to 1 1 into said projection system 
(50). 

[Claim 13] It is the microlithographic projection system according to claim 12 characterized by building 
said polariscope (63) into said lifting system (53) preferably between said light soxirces (51) and said 
masks (57) in the circumference of the flat surface joined to system opening (65) of said projection lens 
(54), and/or a polariscope being compatible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the polariscope for changing into the injection flux of light 
which has the predetermined distribution in the polarization condition of changing locally on the cross 
section the flux of light which carries out incidence in accordance with an optical axis. 
[0002] 

[Related Art] In the case of a microlithographic projection lighting system, the polarization condition of the 
light used for image formation is frequently controlled alternatively, in order to offer higher image 
formation fidelity. A polariscope similar to what was described here will be installed in a lighting system 
and/or a projection lens, and will be used for this purpose. 

[0003] Use as a lighting system is targeted and said type which generates the injection flux of light greatly 
deflected by radial on the all cross section of polariscope is known from the German patent official report 
No. 19535392. Radial polarization is convenient for use without the lens which has a typical numerical 
aperture in the range to about 0.5 - abbreviation 0.7 by those images side, and the antireflection film of a 
photoresist. This polarization is used here in order to suppress the disturbance by the polarization 
sensitization reflection in said photoresist produced in whenever [ near the Brewster's angle which generates 
the optimal coupling of light to a photoresist / angle-of-incidence ]. 

[0004] The mode of one operation of the polariscope which changes the incident light by which the linearly 
polarized light was carried out into the light which polarized to radial consists all the front faces of 1/2 
wavelength plate of the hexagon of a wrap and a large number. Here, said 1/2 wavelength plate is made 
from the birefringence ingredient with which the crystallographic axis aligned about the direction of 
incoming beams, and 1/2 wavelength plate each changes the polarization direction of the incident light 
which met the radius vector which aligns on said optical axis and intersects said 1/2 wavelength plate. By 
rotating the polarization condition of incident light chiefly rather than being based on filtering, this divided 
array generates predetermined distribution of the request of a desirable polarization condition which changes 
locally, and, thereby, can attain high permeability. It is difficult to assemble said type of polariscope by 
those divided structures. Furthermore, the thickness is determined as the crystallographic axis of the field 
component which polarized at the right angle mutual [ which are used / the wavelength and mutual ] 
according to the difference of a right-angled refractive index, a polariscope is very thin, and installation of 
said type of component will be made more into difficulty depending on related wavelength and the 
ingredient used. 

[0005] In order to prevent on a photoresist the image formation which was able to be distorted, it is a flat 
surface to radial. - The projection lighting system for using it with micro lithography which also introduces 
the light which polarized is known with the United States patent official report No. 5,365,371 and a related 
CIP patent, and the United States patent official report No. 5,436,761, and the mode of some operations of a 
polarizing filter which brings about high transmission loss is shown. A radius polariscope is installed [ near 
the flat surface of a projection lens pupil or a system stop ]. 

[0006] The catadioptric projection lens which is located in the flat surface of the pupil and which is formed 
so that it may have the divided polarizing plate is known with the United States patent official report No. 
5,691,802. Although said divided plate generates mutually the flux of light of noninterfering of the pair 
which creates a separate image plane and increases the lens depth of the field to it by having the circular 
internal zone and the annular external zone which have the linearly polarized light which intersects 
perpendicularly mutually, and a different refractive index, it is helpful as the whole. 
[0007] When it is used having combined with the front face of a cone form, it polarizes to either radial or a 
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tangential direction preferentially about those opticals axis, namely, the axicon array which is used for 
generation of the injection flux of light which has the changing desirable axial symmetry distribution and to 
deflect is known with the United States patent official report No. 4,755,027 in all the locations in those cross 
sections. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
polariscope characterized with a simple design, a low manufacturing cost, and high permeability. 

[0009] 

[Means for Solving the Problem] In order to change into injection light with axial symmetry distribution of 
the desirable polarization direction a straight line or the incident light which polarized circularly, it has the 
intention of the polariscope by this invention so that it may be especially suitable. 

[0010] When the solution means of this invention is illustrated, it is the polariscope which has the property 

stated to claim 1 . 

[0011] 

[Embodiment of the Invention] The mode of useful operation of this invention is described in the 
subordination claim. The vocabulary which has appeared in said all claims is used fi*om the contents of this 
specification. 

[0012] In the case of the polariscope in the semantics of this invention, the element of at least one 
birefiingence which has a crystallographic axis and finite shaft thickness is installed for the creation of a 
phase shift between the field components which polarized at the right angle at both the injection light fi*om 
said polariscope. The cross section where said polariscope was illuminated is subdivided by much the zones 
or the fields which are arranged so that all the cross sections may be covered preferably. One [ at least ] of 
said the zones is formed so that the direction which light penetrates may become slanting about the 
crystallographic axis of the zone. Preferably, such each zone should be formed by this approach. About the 
direction of said crystallographic axis, the transparency in the include angle related with the crystallographic 
axis is larger than 0 degree, and is characterized according to the transparency direction leaned at the include 
angle of less than 90 degrees. Said transparency direction and said crystallographic axis limit the flat surface 
of transparency. It carried out axial thickness and said shaft outside, it was mutually related and whenever 
[ each tilt-angle / of - transparency zone ] was chosen so that it might be equivalent to the predetermined 
phase lag after the difference of the optical path of said field component passes said polariscope, and said 
phase lag has covered all the cross sections identically preferably. It carries out the orientation of said 
transparency flat surface, and such each shaft outside, and the direction of said inclination for a transparency 
zone is chosen so that the desired suitable local polarization direction may be acquired in respect of the 
outlet. 

[0013] Therefore, said polariscope acts as a phase lag plate in each of that zone, and light removes a shaft 
and it penetrates. Phase lag G=Wx|nao-no| is equivalent to the product of difference nao-no of the refi*action 
characteristic nao of an extraordinary ray, and the refi-action characteristic no of an ordinary ray to the field 
component (an extraordinary ray and ordinary ray) which intersects perpendicularly with the optical path 
length W who passes along the transparency direction between the inlet-port side and its outlet side, and 
who crossed, and both the pair and which polarized. Here, the difference of said refi-action characteristic to 
said field component which determines said phase lag partially is established by setting whenever [ said tilt- 
angle ] appropriately whenever [ tilt-angle ] depending on the type of NW and the birefiingence ingredient 
of relation. 

[0014] For example, since axial thickness produces predetermined phase lag, it means that it ****s and must 
be chosen greatly that the difference of the refi^action characteristic set to 0 in accordance with said 
crystallographic axis becomes comparatively low when the small include angle of an inclination is set about 
said crystallographic axis. This can simplify the assembly of a polariscope and handling by this invention, 
and can also make them from the form of a free component if needed. Selection of axial thickness can be 
used so that an operation of a polariscope may be adapted for the polarization condition of the light by 
which incidence is carried out, and polarization distribution of the request to the light injected. For example, 
the circular polarization of light which carries out incidence to said polariscope will be changed into the 
linearly polarized light [ each ] injected by said zone from the outlet side when the phase lag of the quadrant 
wavelength of said light is set. Modification of said inclination direction will make it possible to carry out 
orientation to either a tangential direction or radial about making orientation carry out in the suitable 
polarization direction on the outlet flat surface of such each zone, for example, the optical axis of a 
polariscope. it permits that the set of phase delay rotates locally the polarization flat surface of the 
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transmitted linearly polarized light to the incident light by which the linearly polarized light was carried out 
about 1/2 wave, and the polarization flat surface of said transmitted linearly polarized light carries out 
orientation to sequence about an optical axis — having ~ desirable suitable selection of the local direction of 
the inclination in said zone — leading - an optical axis ~ being related ~ a tangential direction ~ or 
orientation is carried out to either of radial. 

[0015] In the useful advance having the birefringence component equipped with the crystallographic axis by 
which orientation was roughly carried out in parallel to the optical axis of a polariscope, i.e., the direction in 
which incident light was chosen for whenever [ tilt-angle ], and its zone The deviation structure [ each ] 
which polarizes so that it may pass through said zone becomes remarkable by being assigned of said zone of 
said birefringence component in each. Formation of the non-divided polariscope which uses a wrap and a 
single birefringence component for all the cross sections of said polariscope, which was designed simply 
and which was made especially easily is enabled. 

[0016] Said birefringence component should have preferably the deviation structure which cancels said 
deviation so that the deviation structure which aligned on the inlet-port side, and light may come out in 
parallel to the direction of incident and which aligned on the outlet side, in order to carry out incident light 
shaft outside and to deviate in the transparency direction. For example, said birefringence component is 
fabricated from the flat-surface-parallel plate made from magnesium fluoride or a crystal quartz, and said 
deviation structure is created in that case by offering the zone appropriately constituted on the inlet port 
and/or an outlet front face. Even if essentially have the form of a thin plate, use of the single polariscope 
which consists of an activity component optically is attained and the available tooth space for it is restricted 
by this, it is incorporable into the location for which it was [ in the projection lighting system ] suitable. 
[0017] Although said upper each deviation structure of said zone polarizes the light to the transparency 
direction chosen for the zone which carries out incidence on each of said zone Are useful to canceling said 
polarization. In that case or said deviation structure For example, it is one of the structures where a type is 
similar to for example, the diffraction structure where a type is similar to the Rhine diffraction grating or a 
blazed diffraction grating in order to create the refraction structure where a type is similar to the Fresnel 
front face, and both optical diffraction and refraction contribute to said polarization. Holography structure is 
also possible. 

[001 8] Probably, it will be useful to that of a wrap to some extent in the whole cross section where said 
polariscope was illuminated, when the cross section where said polariscope was illuminated is subdivided in 
the small field or a small zone, for example, the small hexagon zone of a fixed deviation. The zone of a 
triangle, other the zone which carried out the polygonal appearance preferably, for example, square, or, is 
also possible. The total of said field or a zone so that said zone may have typically the cross-section field 
which occupies 1% - 10% of all the cross-section fields of said polariscope preferably less than an average 
of 1 0% Preferably, it should consider as the range beyond it from 1 0 to 1 00, and in that case, the dimension 
of said zone is adjusted so that it may be locally [ a request ] suitable for the direction tolerance of the 
suitable polarization direction, and in the case of the mode of suitable operation of said polariscope, it will 
become at **2% or less at a quantity outline target. It will become possible to reach almost continuous 
distribution of polarization a desired local tangential direction or radial [ desired ] by use of the smaller zone 
of magnitude. The structure which has continuous transition from the zone to the zone, and the boundary of 
a zone which is not fully limited express another possibility. It is possible similarly to remove the tooth 
space of a narrow sky between zones [ activity / above ], and when said especially polariscope is used for a 
lighting system, it approves. 

[0019] The polariscope of the described type has especially the cheap thing to make. Even the thing 
equipped with the biggest possible diameter of 20cm or 30cm has [ the crystal of the raw silicon dioxide or 
magnesium fluoride equipped with the stacking tendency for which those crystallographies axis are needed ] 
those birefringent plates, especially an available silicon-dioxide crystal in an assembly. Only such a single 
plate is made typical comparatively strongly from the need of assembling in order to make a polariscope, 
with the thickness which is several/1 0mm, and the handling between assemblies is easy for it. The structure 
on the front face of said plate of said deviation, i.e., diffractive and/or refractility, is assembled using a 
suitable RISOGURAFIKKU process, in order to maintain assembly cost low, when a majority of such plates 
are assembled. Said structure is also fundamentally created by the mechanical approach. 
[0020] Another class of polariscope by this invention covers the cross section, and aligns, and preferably, in 
the whole front face, by the wrap and some birefringence components, each crystallographic axis of a 
characterization eclipse and said birefringence component is aslant leaned by the approach described first 
about the optical axis of a polariscope so that whenever [ desired tilt-angle ], and a direction may be 
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acquired from the special zone of relation, the point that the crystallographic axis of each zone inclines 
about said optical axis and the flat surface of said plate in the case of the polariscope [ according / the 
polariscope which is related here and which was divided in this way / to this invention ] ~ removing ~ the 
[ German patent official report ] ~ the voice of these operations shown in drawing 1 of DE No. 19535392 ~ 
it is [ like ] similar and is constituted. 

[0021] This invention relates to the microlithographic projection system incorporating at least one same 
polariscope. In order that said projection system may illuminate a mask, said lighting system with which it 
has the light source, for example, the lighting system equipped with laser, and a projection lens accompanies 
carries out image formation of the pattem on said mask on the image plane of said projection lens, and there 
is a wafer by which coating was carried out in the layer of a photoresist in the item constituted. 
Incorporating one or more polariscopes by this invention will make it possible to use the optical capacity of 
relation completely. For example, a polariscope is used, and since reflection with all these lenses that 
accompany said polariscope in said photoresist and an optical train by improving effectiveness and 
homogeneity by polarizing the transmitted flux of light to radial is reduced uniformly, light will be 
connected in said layer of a photoresist. At the big include angle of under a Brewster's angle, for the light 
which carries out incidence, it is the location where optical reinforcement becomes the minimum, and said 
effectiveness becomes the most remarkable by the fall of the optical reinforcement produced near the edge 
of the illuminated field. Are any bad influences to the spatial resolution containing the light scattered about 
in the interface between said photoresist and said wafer by the scattered light homogenized and reduced? 
[0022] On the other hand, polarization of a tangential direction is useful when the numerical aperture by the 
side of the photoresist by which the acid-resisting coat was carried out, and a very high image is used, and 
interference fringe contrast will become a decisive factor. Interference fringe contrast will become the 
maximum when duplex flux of light interference of the flux of light of the pair to which rectangular 
orientation of the polarization is carried out to the flat surface which carries out incidence arises. It is 
admitted that polarization of a tangential direction permits the remarkable increment in interference fringe 
contrast. 

[0023] The polariscope by this invention is arranged preferably between in a lighting system (i.e., said mask 
illuminated by said light source and said light source). In the case of the polariscope which it makes radial 
deflect, especially the thing for which said polariscope is arranged near the origin of a beam path is usefiil so 
that light can be used for the lens which accompanies said polariscope in an optical train in the advantage of 
radial polarization at eye a join pig. However, the conoscope with the thing used in order to shorten the 
optical element of the symmetry, for example, the die length of a lighting system, or the thing used on a 
catadioptric projection lens changes the polarization condition of incident light, and it should usually be put 
into it by consideration. In the direction which light penetrates, it is useful to arrange said polariscope after 
the unsymmetrical component for the last polarization about the optical axis of a lighting system, in order to 
obtain the transparency by which the maximum of the polarization distribution which spreads in all the 
directions from the outlet of a polariscope to the image plane of a projection lens is not disturbed. A 
component may be the deviation mirror of the last [ case / of the system which has the projection lens which 
consists of the optical element of refractility chiefly ] of said lighting system, or may be the mirror of the 
last [ case / of a catadioptric projection lens ] of said projection lens. 

[0024] Said polariscope is built into said lighting system, and especially the array located in the flat surface 
combined with the flat surface of said projection lens stop is suitable. In that case, since effect may be done 
without the need of incorporating a polariscope around said, consequently said polariscope satisfies the 
phase of a lighting system, and the requirement of the polarization flux of light easily to distribution of the 
polarization in the circumference of a system stop of said projection lens, it is useful, and it will become 
difficult far, when the polariscope is built into said projection lens. 

[0025] However, all, as mentioned above, when [ of the component which follows said polariscope in an 
optical train ] any big effectiveness cannot be found to polarization, or only when those effectiveness is 
canceled mutually, it becomes possible to copy correctly the polarization distribution which has spread at 
the outlet of said polariscope. 

[0026] Since they are exchanged in the polariscope of other types, for example, the flat surface of said 
wafer, with the polariscope which gives the circular polarization of light, radial polarization, or polarization 
of a tangential direction so that it may be required by special application of relation, said convenient array of 
the polariscope in the location which is not the risk in a lighting system has given them compatibility. 
[0027] each description is independent in the field of others [ the beginning and other properties can be 
understood also not only in a claim but in detailed explanation and a detailed drawing, and ] as a mode of 
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operation of this invention — it is ~ it is used in the combination, and it is separately useful and the mode of 

operation with patentability is shown. 

[0028] 

[Example] Drawing 1 describes the mode of suitable operation of the polariscope (1) by this invention for 
changing the incident light (2) by which the circular polarization of light was carried out into the light (3) 
which polarized to radial at the outlet. The core of a polariscope radial [ said ] is the flat-surface-parallel 
plate (4) made from the crystal of the optical single shaft of an anisotropy, and this crystallographic axis is 
that flat surface. - It is roughly parallel to the front face (6 7) of an parallel outside. The ingredient with 
which said plate was made is permeability to the light of actuation wavelength, and suitable actuation 
wavelength is in an ultraviolet-spectrum field, and is less than about 260nm. For use on the wavelength of 
1 57nm, the plate (4) of the aforementioned single object is made from magnesium fluoride, or is made from 
magnesium fluoride or a quartz (silicon dioxide) for use on the wavelength of 193nm. To a system optical 
axis, the crystallographic axis (5) of said plate (4) is parallel, and it is inserted in the path of the flux of light 
so that the front face (6 7) of the outside may intersect perpendicularly. Typically, about like 0.5mm - 3mm, 
it is several/ 10mm about, and the axial thickness (D) of said plate becomes large enough, and if needed, 
when attached, it becomes independent. Said plate is held with a self-weight in an actuated valve position on 
it, and the base material made from an isotropic ingredient, for example, quartz glass, or an isotropic 
calcium fluoride can also be installed in order to support said plate. 

[0029] The deviation structure (8 9) equipped with the polarization property relevant to mutual is fabricated 
on the inlet-port side (6) of said plate, and an outlet side (7). In the case of the shown example, said 
deviation structure has the form of a hexagon zone, and all the range of the inlet-port side (6) of said plate 
and an outlet side (7) is covered. It operates similarly so that there may be deviation structure and the 
specified diffraction grating may be formed in the zone of such each hexagon, and the stacking tendency of 
the specified latter parallel straight line usually changes in every zone (10 11) with each one of circular 
measure. 

[0030] Work of said polariscope is explained based on the diffraction structure (10) (on the field (6) of the 
upper part of said plate) relevant to mutual [ above ], and the operation (12) and (on field (7) of the lower 
part of said plate). The light (2) which carries out incidence to parallel with the optical axis of said system 
hits said deviation structure (10) on said inlet-port side (6) of said plate. This transparency of a diffraction 
grating will polarize so that the direction (13) where the sequence that the 1st of said radiation is diffracted 
is penetrated by diffraction through said plate (4) in the radiation which carries out incidence may become 
slanting about the latter crystallographic axis (5). Here, all the transparency directions that are not even if it 
is not parallel, either and intersects perpendicularly to said crystallographic axis (5) are interpreted as 
"slant." Such a transparency direction is characterized by (NW) whenever [ in the 0 degree or more range of 
less than 90 degrees / tilt-angle ]. Since said diffraction structure (12) on said outlet side (7) of said plate 
eliminates the polarization generated by said structure (10) on the inlet-port side (6) of said plate and has the 
same diffraction-grating constant as the latter structure (10), to the optical axis of said system, in parallel, 
each other will be offset about said incident light, and the light (3) injected from said plate will be replaced. 
The relation of relation is greatly exaggerated in drawing 1 . The direction and the transparency direction 
(13) of said crystallographic axis (5) limit a transparency flat surface, and Rhine of said polarization 
diffraction-grating structure (10) and the line (14) which intersects said inlet-port side (6) of said plate cross 
at right angles, and limits the inclination direction. The correlation of the optical path length (W) to whom 
light crosses the inside of said crystal which met in the transparency direction (13) in (NW) whenever 
[ thickness / of said plate / (D) and said tilt-angle ] is shown by W=D/cos (NW). 

[003 1 ] By the birefiingence of the ingredient with which said plate (4) was made, propagation and the one 
amplitude direction (1 5) of said component have the light wave length having the two amplitude directions 
which intersect perpendicularly mutually, i.e., the light wave length who has the form of the field 
component which intersects perpendicularly mutually, and which polarized, in said transparency flat surface 
in the inside of said plate, and said transparency flat surface and another amplitude direction (16) of said 
component cross at right angles. On this patent application, the aforementioned component (16) which the 
aforementioned component (15) which sways in said transparency flat surface is named an "ordinary 
ray" (subscript o), and intersects perpendicularly and sways is named a "extraordinary ray" (subscript ao). 
Generally, probably a different refractive index, the refractive index no of an ordinary ray, and the refractive 
index nao of an extraordinary ray change according to the transparency direction of relation, and, in the case 
of a birefiingence ingredient, are applied of said component in each. Those interrelations in the case of the 
negative single shaft of a birefringence crystal are roughly shown in drawing 2 . The refractive index no of 
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an ordinary ray is the same in all directions, and, on the other hand, the refractive index nao of an 
extraordinary ray changes according to (NW) about said crystallographic axis (5) whenever [ said tilt-angle ] 
as generally known. It will disappear, namely, no will become equal to nao in accordance with said 
crystallographic axis (5), and those difference deltan=|nao-no| will reach maximum deltanmax towards 
intersecting perpendicularly. Although the field component which intersects perpendicularly with mutual 
[ said ] and which polarized is injected toward the same direction to said birefringence ingredient, it is 
accompanied by phase lag G shown by G=Wx|nao-no|, as known from the theory about a phase lag plate. 
[0032] The special description of said polariscope is set to the value which (NW) has within the range 
restricted by a certain limit value by formation of suitable dimensioning and/or said deviation structure 
whenever [ said tilt angle ], and in the case of the diffraction grating structure of the shown convention, 
whenever [ said tilt angle ] will increase as the diffraction grating constant (distance between adjoining 
Rhine measured by intersecting perpendicularly to said Rhine) decreases. So that I may be understood from 
drawing 2 said difference deltan of the refraction characteristic of an ordinary ray and an extraordinary ray 
A very low value may be presented and it becomes the small flat surface of those greatest mere difference 
deltanmax(es). Whenever [ small tilt-angle ] near That is, it will reach, when said transparency direction 
(13) is almost in agreement with said crystallographic axis (5) and said direction of optical propagation (13) 
and the include angle between said crystallographies axis (5) become a right angle. An opportunity to set up 
a very low difference in the refractive index of the said ordinary ray and said extraordinary ray of the plate 
made from the predetermined ingredient created by this invention It is connected with the thickness (D) of 
said plate required to generate desired phase lag G in the case of the polariscope by this invention, said 
polarization component in the outlet of said polariscope is several times larger compared with the 
conventional phase lag plate, and the propagation direction of incident light is a rectangular cross at those 
crystallographies axis. This invention is useful when using the polariscope especially equipped with the 
desirable big cross section by becoming possible to avoid a thin polariscope in this way with bad 
convenience. 

[0033] In the case of the mode of the operation shown in drawing 1 Whenever [ said thickness / of said 
plate / (D), and said tilt-angle ] (NW) Choose the diffraction-grating constant for which it is suitable for said 
polarization diffraction grating, and it is set. It is chosen in order to give phase lag G between said field 
components (15 16) of said transmitted light of the quadrant wavelength of said incident light on said optical 
path (W), and it is changed into the injection light which is similar with the case of a quadrant wavelength 
plate and to which the linearly polarized light of the incident light by which the circular polarization of light 
was carried out was carried out in the outlet side. Whenever [ said tilt-angle ], probably in the case of the 
mode of other operations, said thickness (D) of (NW) and said plate adapts itself mutually, it is similar to it 
with the case of 1/2 wavelength plate, and the phase lag between said polarization components will become 
1/2 wave. Said type of polariscope is suitable for the rotatory polarization of the incident light by which the 
linearly polarized light was carried out. 

[0034] The stacking tendency of said suitable polarization [ each of said zone on said polarizing plate to 
inject ] direction of a sake is changed by orienting said upper each deviation structure of said zone. The 
latter stacking tendency will determine the stacking tendency of the transparency flat surface of such each 
zone, namely, will determine it locally, therefore, similarly the stacking tendency of the amplitude flat 
surface of the field component (15 16) which polarized by intersecting perpendicularly with mutual 
[ above ] will be determined. The stacking tendency of said component (15 16) is also named "the guided 
crystallographic axis." 

[0035] each such [ said slanting polarization of the polariscope by this invention ] zone top — a tangential 
direction ~ or it polarizes to either of radial, namely, polarizes from incident light (2) locally to either a 
tangential direction or radial, and is used for generation of injection light (3) ~ I will come out. However, in 
the case of the incident light to which the circular polarization of light of said slanting polarization was 
carried out, it is 45 degrees in include angle, and is explained more to a detail based on drawing 3 which is 
the top view of the polariscope shown in drawing 1 so that orientation of said guided crystallographic axis 
(15 16) may be locally carried out at the include angle of 45 degrees about the stacking tendency of radial 
[ on the outlet side of said polariscope / desired ], or a tangential direction. All the results of the stacking 
tendency of Rhine on the diffraction grating of said deviation structure shown by the intersection (14) of the 
front face (6) of the upper part of said plate and said transparency flat surface, the stacking tendency of the 
transparency flat surface determined by it, and the stacking tendency of said guided crystallographic axis 
(shown by the arrow head) are shown, each — being such ~ a facet — being related — **** — a radius vector 
(23, 24, 25) ~ said — a polariscope — an optical axis ~ (— 26 — ) — a top — happening — relation ~ a facet — 
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a core — a passage — some — choosing — having had — a hexagon — a zone (20, 21, 22) — a sake — the same 
— being shown — having — ****. 

[0036] In order to obtain the Hght which polarized to radial at the outlet of said polariscope, said guided 
crystallographic axis (15 16) Since orientation must be locally carried out to the include angle of 45 degrees 
about radial [ of said zone / each ], said both Rhine on each the flat surface of said transparency of said zone, 
and each the structure of said diffraction Change the incident light by which orientation was carried out and 
the circular polarization of light was carried out at the include angle of 45 degrees about radial [ each ] into 
the light by which the linearly polarized light was carried out. It becomes the cause of bringing about the 
facet of such each quadrant wavelength, and the polarization direction [ / near the core of said facet ] aligns 
correctly in accordance with radial [ of the facet ] so that it may come out from the outlet side (refer to 
drawing 4 ). It will be understood that said diffraction structure of bringing about said polarization has the 
die length of finite since the field of the magnitude of the finite equipped with fixed polarization or a zone is 
fabricated, although the arc is drawn toward the outside like a turbine blade from the optical axis (26) of the 
center of said polariscope. Especially balking permitted by the max of the permissible direction in which the 
maximum acceptance is possible, i.e., the local direction of the polarization on the whole outlet side front 
face of said polariscope, will be set by accommodation of the magnitude of polarization radial [ desired ] to 
said zone to each related application. As for the boundary of a predetermined zone, the continuous transition 
between local stacking tendencies becomes nothing possible. 

[0037] The principle of this invention is explained based on the example of the mode of the same operation, 
and is similarly applied to the polariscope which meant use with other types immediately. For example, at 
the outlet based on the structure shown in drawing 3 , the polariscope for changing the incident light by 
which the circular polarization of light was carried out into the light which polarized to the tangential 
direction is obtained by rotating 90 degrees of Rhine on said diffraction grating of the each the structure of 
said deviation of said zone about the direction of said crystallographic axis. The light injected from each 
outlet side of said zone polarizes to a tangential direction after that, as drawing 5 is shown. 
[0038] Said principle for example, for the generation of light which has the polarization direction of a 
request of the radial polarization shown in drawing 4 , or polarization of the tangential direction shown in 
drawing 5 and by which the linearly polarized light was carried out The linearly polarized light is carried out 
to the single direction on the whole cross section by being used similarly, covering such each zone and 
rotating locally the polarization flat surface of the light which is injected from said zone and by which the 
linearly polarized light was carried out from incoming beams. In order to obtain the same thing, the 
thickness (D) of said plate should adapt itself to (NW) whenever [ said tilt-angle ] on the optical path length 
(W) depending on whenever [ tilt-angle / of relation ] by whom it usually reached and the difference in the 
refractive index of an extraordinary ray was crossed by the transmitted light so that 1/2 wave of desired 
phase lag arises. Furthermore, to such each zone, on the bisector of the include angle with which the guided 
crystallographic axis is connected between the polarization directions of said incident light, such as a 
tangential direction or radial, and the desired polarization direction, as said deviation structure aligns 
correctly locally, it must align. In the case of 1/2 wavelength plate, in one of said the guided 
crystallographies axis, it is well known by reflecting the direction of propagation of said incident light that 
the polarization direction of injection light will be acquired. In the case of the above-mentioned phase lag, in 
the case of the mode of suitable operation of said polariscope, the phase lag which separates **5% to 
**10%, and changes will arise from desired quadrant wavelength or 1/2 wave of phase lag depending on 
change of whenever [ thickness / of said plate /, and incident angle / of said incident light ]. 
[0039] Drawing 6 shows the example of the mode of other operations of the polariscope by this invention. 
However, said polariscope (30) which is the configuration of the flat-surface-parallel plate similarly 
equipped with axial thickness (D) differs from the mode of the operation shown in drawing 1 in that each 
usually consists of some birefringence components (31-34) which have a hexagon appearance. A 
birefringence component contacts optically, for example, each other is attached, does not leave the gap 
between said components, but it is assembled in the shape of a mosaic so that a plane polariscope may be 
fabricated. The dimension of said hexagon zone (35-38) is in agreement with the dimension of the hexagon 
zone shown in drawing 1 . As for said optical element (31-34), those crystallographies axis (39, 40, 41) are 
omitted from the block of a birefringence ingredient, respectively so that it may become slanting about the 
front face of the side face of said hexagon zone, and the front face of the upper part/lower part. (NW) is 
[ whenever / tilt-angle / of the crystallographic axis of such each component about the optical axis (42) of 
said polariscope ] the same about said all components. It means the optical elements which adjoined in spite 
of it differing mutually on the shown segment in the point that those crystallographies axis serve as the 
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different angular position about said optical axis (42) of said polariscope, and said crystallographic axis of 
said optical element becoming entangled about said optical axis (42) except for a certain neighborhood, 
namely, receiving mutually, and not becoming parallel. The aforementioned tangle becomes the cause by 
which each transparency flat surface of said optical element limited with those each transparency direction 
(43) and crystallographies axis has a different stacking tendency so that it may be roughly shown by the 
intersection (44, 45, 46) of said transparency flat surface of said three optical elements (32, 33, 34), when 
light penetrates along an parallel direction (43) to said optical axis (42). 

[0040] In the case of the mode of the operation mentioned above, the principle of a phase lag plate is used 
for said polariscope for the work. In case it goes into said polariscope, it is decomposed to the ordinary ray 
and extraordinary ray which are spread at a different rate determined with the refractive index applicable to 
each one, and incident light is connected with phase lag G shown by G=Wx|nao-no|. The optical path length 
(W) crossed at this time is equal to the thickness (D) of said plate, and the difference of the refractive index 
shown in drawing 2 is determined by (NW) whenever [ said tilt-angle ], and whenever [ that tilt-angle ] is 
determined when said optical element is cut from the big block of a crystalline ingredient. In the case of the 
mode of operation by drawing 1 , by choosing the difference of the refractive index corresponding to (NW) 
and it whenever [ smaller tilt-angle ], said thickness (D) of said plate is made greatly enough so that 
handling may become easy. In case the circular polarization of light is locally changed into the linearly 
polarized light, said thickness (D) should be chosen so that the phase lag produced as a result may become 
equal to said optical quadrant wavelength. If the polarization flat surface of the linearly polarized light 
rotates, said phase lag should be set to 1/2 of said wavelength. In order to carry out orientation by the similar 
approach shown in drawing 3 in order to be determined by the stacking tendency of each transparency flat 
surface and to produce a radial polariscope or to produce the polariscope of a tangential direction, 90 
degrees of stacking tendencies of the polarization flat surface of each injection light of said optical element 
by which the linearly polarized light was carried out may be rotated. The one main advantage of the mode of 
this operation is that that need is lost, in order to use the deviation structure which needs some a little 
complicated fabrication operations. 

[0041] Drawing 7 shows the microlithographic projection lighting system (50), and has equipped the 
polariscope by this invention. Said systems are a wafer scanner / wafer scanner, when [ this ] special, and 
they emit the flux of light by which the linearly polarized light was carried out including the laser light 
source (51) equipped with the equipment (52) for narrowing bandwidth of that laser. A lighting system (53) 
is adjusted by the tele cent rucksack nature requirement of the projection lens (54) which generates the 
illuminated homogeneous field to the big altitude limited clearly, and accompanies it in an optical train. Said 
lighting system (53) is changed to the conventional lighting which has equipment for selection in lighting 
mode, for example, was equipped with a coherence factor, the illuminated annular field and an adjustable 
dipole (dipole), or adjustable mulberry DORAPORU (quadrupole) lighting etc. Said lighting system 
contains conoscope (55), in order to reduce an overall length. The equipment (56) for maintenance of a 
mask (57) and actuation accompanies said lighting system, and said mask is in the image plane (58) of said 
projection lens (54), and it is arranged so that said flat surface may be covered by use of a scan driving gear 
and it can translate. Said projection lens (54) projects the image with which said mask was reduced on the 
wafer (59) in which coating was carried out by the layer of a photoresist. It is designed so that it may be 
reducing glass of the axial symmetry only containing a dioptrics component. It aligns in the image plane 
(60) of said projection lens (54), and said wafer is held by the equipment (61) containing a scan driving gear 
in a proper place, in order to make it possible to translate said wafer under synchronization equipped with 
said mask (57). Said all systems are controlled by the control unit (62). 

[0042] Within said lighting system (53), the polariscope (63) by this invention inserted in the optical train of 
said system accompanies said conoscope (55), and said polariscope is formed in it as either a monolithic 
plate like the mode of operation shown in drawing 1 , or the divided polariscope as shown in drawing 6 . 
The axial thickness of said polariscope operates by 1/2 wavelength plate and the similar approach, and it is 
chosen so that the incident light which polarized in the direction of a straight line on the whole cross section 
may be changed into the light which it polarizes to radial and is injected in the outlet side, as shown in 
drawin g 3 . Since polarization radial [ said ] is located in the flat surface (58) of said mask, is transferred to 
said image plane (60) and does not have components, such as a mirror, said polariscope which acts on said 
polarization accompanies. Especially, with high numerical aperture, polarization radial [ said ] has useful 
effectiveness in the permeability of the lens in which said projection lens (54) carried out the coat, and a 
wafer throughput increases it by making the reinforcement of a projection image increase. Said polariscope 
(63) is arranged in accordance with the optical axis (64) of said system so that it may be located in the flat 
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surface joined to the flat surface of a system stop (65) of said system, and it becomes possible to generate 
the linearly polarized light in the circumference of said system stop. Since this is the operation in the 
location of said projection lens pupil, it becomes unnecessary for installation to have been difficult or not to 
be installation anyway in the case of many highly efficient lenses, since the available tooth space for optical 
elements was restricted, but to add an optical element around said more than it. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web cgi ejje 9/25/2006 



JP,2003-035822,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




4 



1 




[Drawin g^! 

. NW 



[Drawing 3] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/25/2006 



JP,2003-035822,A [DRAWINGS] 




[Drawin gJO 



http ://www4. ipdl .ncipi . go jp/cgi -bin/tran_web_cgi_ejj e 



JP,2003-035822,A [DRAWINGS] 



Pages of 3 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/25/2006 



(19)H*H»fFJt (JP) 



02) & ^ 4^ it « (A) 



#^§2003-35822 
(P2003-35822A) 
(43) 4iM B ¥^15^ 2 H 7 H (2003. 2. 7) 



(51) Intel' 
G 0 2 B 5/30 
27/18 
27/28 
G 0 3 F 7/20 
H 0 1 L 21/027 



5 2 1 



F I 

G 0 2 B 5/30 
27/18 
27/28 
G 0 3 F 7/20 
H 0 1 L 21/30 



Z 
Z 

5 2 1 
5 1 5D 



f-7n-r(##) 
2H049 
2H0 9 9 
5F046 



mitm^ M«?iO«13 OL (* 11 S) 



(2i)aiss# 


^IP2002- 144608( P2002- 144608) 


(TDaSA 


501481425 
















- T 




^^mW 5 ^20B (2002. 5. 20) 






-X 
















1012480 3. 2 






73447 :t^;pay 


(32)«5fcB 


¥J$13^ 5 ^ 22 B (2001. 5. 22) 








H-r^> (DE) 




22 


























89551 := 


yk 










24 






(74)«a!A 


100074538 












fm± mm. fit 
















(54) C38WO«W] 













(57) 

9) ^ii^;rc:/h$^v^->' (11. 12) ^MtfiK^tlT 

Miaw/f«*^oi^B^Bffii (5) {txMm.tmi 

{c^3^iJ$nri^5o B5ISii[6]183S{±, huIB^b^bW (5) 

KnLxmhfcmwiH (1 3) {cj^ofc^t^iiisi 




1 

ti-OCDttHW^? (4. 3 1-3 4) (i. fflStCiS 

^m^mtLx.w^^nm ib, 39. 40. 40*5 

^XSMWm (D) ;MfBii)t§§<DB8B^^n^c»r 
fflfi, ( 1 0. 11, 12. 2 0, 2 1, 

2 2. 3 5-3 8) tilffl^^^ n : < 1 1 -• :5CDtf(H2 10 

)t{i:?^-r§^CDjiig;5[6] (13. 4 3) t)\ 

mu'/-yp^(omuv-y(omu^^M (.5 , 39. 4 
0, 4 1) \z.mLxm.mtn. t^^mm^-n]^^i^xs 

(D) fcJ;y'Mf4ftfi (NW) {i. miiey-yi^<DB^i2 

t^X<D^(Di^oi3i^/~y (3 5-3 8) tDjiji^ 
ffi (1 3, 4 3) tDieife]14ti> mSC0^a5&^=S:$f S UV> 20 

cii*iS2] m^(^mM'/~y ii 0. i i, 12, 

20. 21, 22, 3 5-3 8) A^. gEji$ nfcT^^T 
«1 (5) ^^fSSSJiT^? (4) ^mX. i(OV-y 

mBf^nrc'prji<. fb—Dom^^mm (8) . »$l< so 
^?{ciijDST6.n, mmmifim^ (4) ti. »$l< 

[WsRiM 4 ] mtmm btzmij^ ( 1 3 ) tc^o /c 

A*f7t (2) ^m\^t^rzib(om^m)& cs) mib 
mmmm^ (4) <73Ap® (6) oitigH^n, mti 

(4) (omnm (7) £0±{c89:S«nSiii;5:!|#®i:-r 40 

(4) xh*). mmmmmm (s. 9) tim^L<im 
(7) ±xm.mici^m-^n^ct^nmtt^. mmm 

3 * fclili^S 4 {clEttomggo 

9) ^-rymmi'x&o. tsxif 



1tfja2 0 0 3-3 5 8 2 2 
2 

fc(i'>^ < i: t-0(DtfifSMl^1«3g*^"li]t/T*3 J; Q'S 

\Hmmm^tt ^yi^tm c:^mc^\^^xyt^m\Pir^c 
t^¥fmt^. m*«3~5(Di/^-rn*HciE«<o{ijt 

[W*« 7 ] l> < oA^cD^SSt^? (31-34)*^ 

*^oWPIttJ? (D) ^*L. LA^tiS^co^cD 
J; ^ ^tIW/f^?COiaB^ai|i|ll (3 9. 4 0. 4 \) i)\ 
ommijlP] (4 3) {cMLTf^i6^C*^)s MIESia^ffi 

m^mi wMmm (i. 30) xwniat 

nxm. B«iiE{i7tf§*^e.«#ttb)t*^ »^L<ti:igi^ 

momMmmmti (o *^«iiiiswfcMteAWjt©4^ 
(7) 1 m&xh^ct^nmtt^. ^n<Dm^m(D\,^-f 

[Bf5R«9] m}fB(i)t§§ (1. 3 0} ijK ^(O^WWi 

(G ) t)m«^mcmiAmyi(D 2 ^(d 1 kbt-^s i: 

[li«lS 1 0] tfifE®7tg§ (1 . 3 0). it^lCHulEfi 
(4) tiU 0 0/imJ;f3Ati/^WJ? (D) ^Wb. mm 
mii. jif$L<l±t5<J:^2 00 fim;()^6*3J:-?-6 0 0/i 

{i^LV^l«f4^gf (NW) (0'\^ifj:^/-y (1 0. 1 
1. 12, 20. 21, 22, 35-38) ^m'^-^ 

L < fill L I. > A t $ *3 J: S ti^ff^ T-S /Jn $ * y 
->(1 0, 11, 1 2. 2 0. 21, 2 2. 3 5-3 
8) ^m^-^n. =i:(D^r)rj:V~y(DmWil OfeSt/^ 

iii 0 0LyL±(r>^-^'-x&^ct^mwLtt^. mi 

Umm 12] ^7 ( 5 7 ) ^raa^-r §/ci6iD)ti!i 

(5 1) ^$A.-p^^?.R^B^gK (5 3) , ^^ummm 
mmicimt^m^uyx (54) t-^ot, h«iiei2K 
uyxoimm (6 0) ±cdbi(Ie-7x^ (57) ±{c?i 
t>ti^/^^-y<Dm^jBi&t^rctb(om^muyx^^ 



(3) 

3 

1-11 ^D^^■rnA^cgB«cO'>%< t t-o 
(DM^tm ( 1 , 3 0. 6 3) *^MiBiSi^>XxL (5 

0) (Dfp^m^'^i^rixi^?>c t^mmtt^. v-y-? 

P • J y ^ 7 f -y ^ JSSJ -> X X A o 

[if5R« 1 3] BfiiB(i)tgg (6 3) mtmmm 

(5 3) HulBTtM (5 1) ^BUHBVXi' (5 7) t 

(Dm. «F$L<«, HfiSeiS^u:^x (54) (Di/xtA 

P?3P (6 5) {cg^1-§^ffiCD)giat*3>/^T$i^^3i*n 
[0001] 

m<opi^^(D'7f^^^f s *f m)tmft ^«!-r 5 tooiDt 

[0002] 

[miH^^Ti] v-Y ^ n U y ^7 7 ^ -y ^ISWJ^i^Xr 20 

wtcn^hP-^i/^n^o iicT-isai$n/c*> cote Sim 

[0 0 0 3] mmi^T.y'I^t LTCOi^ffl^gWtSn, 

4fi!c-r^piB^'-r:/(Dii«i. hvyl^i^i^$fi^ i 9 
5 3 5 3 9 2^*^e)jpp)nTi/^5<, i|iS:^iS](D<S7iew, 

^nP.(Dfifflij7\ 1^0. 5~*^0. 7^-C©IEH(C$,S 30 

[0 0 0 4] umm^infcK%m^mmmmft^ 

5o ce:T% flffl32 5i-(DlJSS1S«. ^(D^^aflll^^AI* 40 
IB2^tDliSfi«[i:3?M-r?., mmt^McXM'^o^U 
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[0 0 0 5] 7thUi^Xh±X\ S46e.n/c*S^%W 

v-r ^ p >J y y 7 7 ^ --Clgffl t ?. fci6cDlS^!l8B^ v-X 
rAfi. Jl^gi^fFi^fB^S. 3 6 5. 3 7 1 #43<tO*K 
mt^C I Pt$l^. ^j^fflltl'Fi^fB^S. 4 3 6. 7 6 1 

^{cj;»)»]^nr*5 0> iBiv««^^fefc?>-r{i7t7 

[0 0 0 6] ^coB(DTffl{c{iH-r2), ii'SiJ^n/cm 
^^^-r 5 J; 9 fcmfilc^ns* r ^' h y «y ^ts^ 
U>X{i. 3i^@1tl*l^lS^ 5. 691. 802^{CJ;0 

ap.nTt/^?)„ B5iB^^fj$nfc««. mM^m^tm 

^-;l/FcopyXif®^iii)Pl-5©tc, LTtSfc 
[0 0 0 7] Ril«cOg®i:IS^LTi^ffl$n/c^-&. 

t^T^-y^iymm. ^mmf-<Linm4. 755. o 

2 7^{cJ;0a]enTi/^So 
[0 0 0 8] 

[0 0 0 9] 

iiil^s/-c{iRj^{c(i?ttn/'cAi*)t*. iif $ 
[0 0 10] *SI0flco(^9i¥g^P?j^t§i;. lljR^i 

[0 0 1 1 ] 

[0 0 12] *fgBm««{C*3tt5mts<?3tf^{C{i> 

ilSrBW^3=kt;wl5gfi!i¥^»-r < 

ftttifzy^-ji ¥mf&mmm<D. mBoimo^rzubic 



(4) 

5 

tt«o:^(^tiLT. 0° XK)±^<. 9 0° ^mmm 

[0 0 13] Ltcti'^-oX. ttlf2®7l£§§fis 
mMtlC=\Nx I n«, -n. I ^©APffiii-f-O 

[0 0 14] m^is. mmf^^micmLx mm(D'\^tErj: 

ft Jt A^-b h 2 n 5 Jf^. Biff E$gBl.ta (C fc^ o T 0 (C 30 

:$immcx^myt§§<Dm3^iLXi5xxsmm'^m 
T'tSo fiii/?«oi«?«. ^i)^gg<D^tffl*^ xw^ns^t 

W-rSRiiJtti, ^-frOflulBv^-^fcJ:!?, ^comPffi 40 

<o<^FJa4^i)t7^lS]^cSEl^i]^•t^■5ci:. M^tf. {Dtggo 

mmyt-^titcxmrncf^Lx. m^mimm-^-^?>ct 
^ffFSL. mMm]&Lrzmmmyt<Dmft¥mii. mm 
ic. yt^micmLxm\^iEn. ffSL<i±, Buiay-y 
p^(Dmm(om^^y]\^(r>mwj:mm^m\^x. ^^mic so 
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mLxmwiy3\^ic^^y,^ii^%:^\^<D\^^-rtiMcmf^-iE 

[0 0 15] ^-O^ffl^jl^tt. llTtggCOJt^tttWL 

xummz^^mcmj^^nrci^^Mm^fcmmmm^ 

Ig? O^-i? (DfltiiB V-y{cfiJ t) ST e>n5 C i: {c J; o T 

«^^<iffl-rs. *»c^it$nfc. #{cs^(cf^e.n 

coo 1 6] Hfiia^ffl»f^?{±, AWJte^Wil-b^jSTj 

\k\zmm^rz}sb\z. =i<Dxnm±.xm\tnrzm\km 
iBiii6]*«j?s-r. tn^um±x'm\tnfzm\^mm^ 

li. 7 -y -ftv i/'i' A S /caigB^aE^A^ 6 nfc¥ 
ffi-¥f7lS7!)^?.fi)cff^^n. *Oii^BulBlil^1i3i«. ^ 

T. :i^nmm^^mm-^Lx^<o . m-^jt^wicg 
7.7-h.n<omLrc\m^^^)htscti^'ix%^. 

[0 0 17] ^^<DmllV-y±.(Dm%m\^mmt. t 

<D^/-y<DrcibKm\tnrzm3^y3mznt^. ^*t<om 
m'/~y±^txm^^^mm^o:>\z. fesvH±m}ia 

^rzib<D. m^ii^-c ymt/fts^ 9 y § a 

y;^<mi-5«ji(Dif-S?,*^T'S0. 7t^fl^lH]ST*5cta* 

t^^rc^mx&^o 

[0 0 18] i,LttMmm<DmmiEnmmm^fE^s 
y. ismm ^rc{iBm<DV-yt^mxh^o 

mBy^-il }^^^\.Hi'/-y<D^Mli. mBV-y 
tiK mmaiW-i^l 0%*ii. $fiL<{iB<JIB<l^g§ 

(D±mmmm(D i %~ i o %^l5465»^®^lg?^^toJ; 
»SL<ii. 1 o*^p, 1 0 o$-efe5i/Hi^ni-;( 

if^fcti. S*MB§W{i:±2%J.XT{i:^Sfc5^o 



7 

{cm^-^nx\.^rj:\,^v-y<Dmmi. mmm&^mt) 
[0 0 19] Md.mnrc^^y<Dmyt^iiW^!^tt,m 

■i^AcOigBSBti. Px.ti*2 0 cmfe5l,Hi3 0 cm(D. f 10 
[0 0 2 0] *ftB^(Cct§{i^g§<OSlJ(OSJSti. ^CDW 

< o^^cD^jsM^? (c J; o Titmftit ^n. wse^i® 

^^micx^mftE(Di§-^xii. m^(o^/-y(o^^Bm .30 
f]\ mBmm. isxifmmormicmbx. mmb 
Ti/^5.^^^(/^T. \^^ym^<i^nf^D E 1 9 5 3 5 3 

[0 0 2 1] |pl1icD'>*< ^fe-OCDd^^ 

i^m]yyxmmt^mBmmmmii.. m^m^uyx 

cnib(Dt^x(Duyxic^^Kmf}\ -micm^-^n 
^cDX\ ytti^y t hUz^xh<Dncmm^mi£n^!i tic 
y;i-x^-n^m<o:k^rj:f^mx'xmr^mc 50 
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[0 0 2 2] fi!i:^T'{±. ^mi5\^<Dmmi. Rm±^ 
-htsntzyt h wjx h^^wmcmi^mm<r)mn 

|g(A'«^ffl$nsti^{cfci^T^fflT$)'3. Timlin 

iiip^rfg-r ^ct jbWto e>n5o 
[002 3] *f8W{c J: 5ii)ieg§{i. L < ii. mm 

^mn^<om%m^mcnmt^i^yx^m:m^rctb 

^mevyx±.x^m^n^^<Dr^Ei:i'^h^®9tmt. 

Jt53^*(DS;«;|5I CDSL $ n t M i6 1 « -C 

^y^^muyX(Oi§^iat. miiES^uyxoai^coii 
[0 0 2 4] BfifB<iJtg§*WSB^Wv'XrA{Ciffl*jiS 

nrfcf), mi^^]yyX7.h'yf(DWcm-^bxi^ 
^^micimLx^^^m^itimimmxs>^o tcom 

X. mm^mtmmm'^i!)*). mmmyt^ 
mct(Dx^mx&^. m9tmwim^Buyx-\m^ 

[0 0 2 5] HUjiL/c<i; 9 fii. mflBiiTie 

^(Dmnicf5\^'xiuti^^x^.'%>m9t^^^iEmicm^t 



(6) 
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[0 0 2 6] mmi^7.7-L,[^(0^mr'fj:l^iiLmr'(0m^ 

[0 0 2 7] mwo^^xsmmma. m^mm^vrj: 

< mmfimmio i. xsmmic isi-xt>. mmt ^ct m- 

[0 0 2 8] 

mmn mm. nm^inrcxm^ (2) ^*<oiJi 

□{c*5^^T^^l7^[B]{c^i^$n/■c)1c (3) (c^j^-rsfc 
*iiB^{c<j;;s{i)tt§ (1) mm^j:mm<Dmm^ 

mm^-^(Dm^Bi3^ibi^ibnrc^^m-mm (4) r-fe 

n^.^^ h}lvimc$)^. 2 6 0 n m*iST-^ 

§o t5HBcD^-i*<?5|g (4) l±. 15 7 nmCDfig-ecD 

*5l/Hil 9 3 n mCO}SfiT-(Dl$ffl<D/c:46{C, 77ftT 

Mie^ (4) lis iyy^Th^^micMLXs t(om^mm 
(5) ^(onm<D^m (6.7) *^a[3? 

•r^ct^fc. 7^^tD,6sg'\}fA$n?>o mmU(Dmm so 

(D) (i. A§aW(ctit5*5J;^ 1 O^om^V y^-V/V 
XhOs 'Z^mcftCTs m^li^^^^O. 5mm~3 
mm(OXolC-\-^iC:Kt<fj:^)s mOHlfbtltzmit^ 

m\mmK ^\,^x^m\c^^xumns m%mn:^n 

•r 5 /c 46 isB-r c i: T $ ?) o 
[0 0 2 9] mmmmt^mm^^mTitc'm^mm 

(8. 9) ti, BulfilSOAPE (6) *5j;Q*ttinffl 

(7) (0±T'^Jg$n5o ^$nfcjlSSfi»JC»Ji^fi:*5l/> 40 

tm.<DXrm (6) t3<i;UftliPffi (7) cD^aiH^fflc. 

^scQaiijstcj;oTy->' (10. 11) c'tica^ 

So 

[0 0 3 0] sfiiaii^tgg^Diiit^. mtmmmcmmi. 
tcmmmit (i o) (Hiiie«£D±g(5<D® (a) cd±) 

.tt; (1 2) (BljlB««0Ta5®ffi (7) (D±) ©ftfflti: 50 
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■r§)ie (2) ti. mtm(0muxum (s) ±<7)Hijie{i 

iSj^ji (1 0) {ci/cSo miTl§?«c«jiii{i, Al* 

m\ HuiBis (4) ^ffloTjija$n?.77i^ (1 3) 

t)\ (5) (cMLTf446fc;9:;5J;^(c{i7^ 

-rsfc^^o ccTti, miSE^rBtfli (5) IztiLxmi 

46j tmm^o =t(D^^rim.mii\P\its o° w±9o 

° *rStOl(5H(cfe5iifif4ftJt (NW) ic^-^x^m-^ii 

hn^o Bui2®©BuiatHPffi (7) ±.(Dmmm^m^ 

(1 2) fi, mifa«£DAPffi (6) ±€)miia<lijg (1 

0) (cJ;oT4^^nfcii)t^?SiL. (1 
0) i:|H|i;ie]t/TlS^^S(^}foOT\ Hiiia«*^P.WUi* 
n^Tt (3) fi. Huia'>XxA<75)t^fl!l{cWL¥?Tt*5 

cfctfMiaAi^^tcMLTfflia^nT, ati^^en^c 

Tv^^o BijiaigB^Blil) (5) <?5:^i^*5J;i>'jgji^[^ (1 
3) lis mmm^m^Ls mwsi(r>mmxum (6) 
t^m-^m (1 4) {i. mim^m^^i-im d 
0) o^-rytciisSL. ^©js$4;^i^^i5fi^-ri>o Suia 
(D) iisiixsmtmmm (nw) tcfcitss 
(13) icYMzmw^^nn-^^tmrnt^m^ 

S. (W) cOfflBIM^tt, W = D/cos (NW) {cJ;o 

[003 1] mmm. (4) *Hte>nfcWco«ffl«Ttj; 

^(D— DCDlgtiTalS] (1 5) «MHa)iii¥ffitt*0> M 

tmini^m<D^o~':)<Dm.W3^ d e) litfuaMji^ 
ffitciiji-rso *#ifttigs±-e(i. Miajgji^ffitc*?!/^ 
Tiin5Bijia©«fi)tSiS (1 5) fi r3i^)te*aj (^^ 

o) t^mtP.n. il3SLTjgnSHiilB<7Dmg^ (1 

6) It mi^'ms (ii^ao ) i;^i^tte.nso -m 
02^c^o^/^T^allse*^tc^^n5o -nee^ifcteenTv^s 

(5) {ilMLTfJSSffl^^ftjt (NW) fCJSDT^fk 
f ?)„ ^tlP>OMA n = I nao - no I (irpj^, 1"^*) 
^> StifaSBlilft (5) {cfp^oTnotinao i:^L<'5: 

*)s i[32-r§73ip]-e«AA n«x {c3i-r§/-c59o ma 
inm.^t^'Mff^n.Tzy^-)VYmitmmits mtmm 
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CO 0 3 2] mmmftn^mmmmi. mmmmnm 

(Nw) ti\ mmrji^mmK). toxu/i^rcmmmi^ 

■^rj^mmnmimx. -r^^-^, mtmm^i d s) 

*^bnI51ISb^9||Ii (5) ^c{5i:^^-fi^Ufctt{c, ^fsn 
©BuIB7^[S] (13) i:Buia$SirB« (5) ©PBlcoftJt^^it 
Alc^^ti^lc, J'JjS-r§fc5^o *l€0^tCcfeoTf^fi)c 

ummnfemom^mic^^^^xm^cm^m^m-^t 
3gnG^4^-r§«iC'i:^s*Bijie®cDp$ (d) ^cmu 

[0 0 3 3] 01 {c^3l/^T/T^^n?)llSl^DHHi<Dli^^<: 

BulE1S<0HutS/¥* (D) fc'J;t>'HfitBffi«4ft)S (N 

W) msimytm^^=?corcibicmLX\.'^m^^l' 

^m^Mh^x-tyh^n. mimm m ±©hi)Iba^^ 

mm (15. 16) cDfaffl3inG^4x.^fcto(ciia~ 30 
n. 4 53'«itefiWf-&i:^f«UTi.^§. R(i7te$n 

(NW) feJ;t>'miIB«'DBijiBJ¥$ (D) fi. Sv^tlifC 

[0 0 3 4] l*tH-r§Hf)ia{i)1d«±0, ^^(DtulBV- 
><Dfc460BljgB<(?ii^(i)t;^|fi]<73ElSltt«. &>«?<^milB 40 
V-y±cOmilBiilRi«3g^73iRi#ttS c i: fc^ 0 5) 

(15, 16) (ommrm(om\^^^m\s<'rk 
^t^n^oo mtmi^mm (is. 1 6) (D^\^mt 

[0 0 3 5] *5gB^{C J;§^g^g§©Hf[fBf446<D^i)t^i. 

7^iPi©(/^-rn*^fc<i3t$n. A*fjt (2) *^ 50 
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n. mye (3) (D±mrzibicmm-^n^xh6oo 
(om-^. mBmm-snrcm^Bm (is. 1 6) *v sijib 

iB|6)tt{cMLT^«c4 5° oni^XMimn^Ji:.o 

ic, 45° (Dnmxho. la 1 {cfci>T^$n5ii)tg§ 
(D^mmxh^msicm^^^x. ^oumicmmtEri 

§0 SijiBtgio±a5cogffi (6) tmmmvm(D5c^ 

(14) {cj;oT^N$n5. ButB^[^^)gO[HHJT*S?± 

(D^-fycDiBfSjtt. ^rncx-:}xm^tn^mm¥m<D 
iE[6]tt. tScfcD'MiBSijisnfcJsrBiiii (^^ep^cjcot^ 

(0-?-(^)J;d*/h¥ffit<:gii^LTV^€>i)S (2 3. 2 4. 
2 5) BfllBm^c^Jt^tt (2 6) ±Te(:t?. K 

v-> (2 0. 2 1. 2 2) (Drci^icmmc^s-snx^^ 

■So 

CO 0 3 6] mMmm-^ntci^^Hiiti (is. i s) a, 
Huia{i)tg§(D □ wi^f^ fc (i)t $ n/c^;&tf rc46 

B5IEy-y®§^O^g7?I^ti:|l8LT^a5W(c4 5 
co^^ cDHuHa)g)i¥S §^ OflulB[il*if#l3g±iDHfifa7 

Bl-rs. {i'4r<D^-<DJ;5ft4 5J-c0 1iSiSO/h¥ffi«rfefc 

p>-r US ii ^ D > Busa/j^¥ffi«43>Djfi^%fc:feit ^^(om 
mf^it. ^(Dtnam (04#Bg) ;!,^p,^ii5<fc^{c, ^ 

€>fcP>-r tijfBlilfJT^iga> ^'-H'^^ffitDj; 9 (c. 
MlBfi^tggOif^cO)^^!!!! (2 6) A^651-(iiJtc(^*^oT 

mwic^iQ. nicmmt^m^(DmmicMLx-t-yh-i 

CO 0 3 7] *fSB^£D/ia{i. [p|-a3^)!SSOffi1itOf?IJtC 
\U milBy- y OmilE(ilp)«jg©milBlHlJ/Tte?± 

mm^n^mi. igsfc*5i/^T^$ni)cfc5ic, 
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[0 0 3 8] miw.mii. m^ii. 04{cfci>T^?n 

mm (w) ±x\ mm(0 2'7^(D\mmmmtiti^± 
t^^oic^ tfmmmnm (nw) imiz^t^^txh 

mcmmt!Bnm(o-W7^fi^±x. m^mcmmicm 
fiiffliin*^p)±5%~± 1 o%iri>nT^{tt5fiiffliin 

ikWLX^C^tc^Oo 

[0 0 3 9] 06 ti. ^^mici:^myti§<Dm<Dmm<D 

^rz¥m-m7U<DB^xh^mtm^^ 00) 
m\^ci3\.'X7fs-sn%mm(Dmmtii. ^^tim-^. a 
nmnm^^t^\>^<'Di)^<Dmmtfim^ (3 1-3 4) so 
i)'ibfii-ox^'^t^'^j^xm^j:^o mm^mi-^t. 
im^mcmmLx. -s.\^^icmm^^nx^o. mm 

-y (3 5-3 8) (D^'mt. m 1 tC*5l^T/T$n5A 

(3 1-3 4) it. ^n^<Dm^nm (39.4 
0, 4 1) ^n^n. HtiiaAftsv-y<7){iiM(7)g 

^coyt^m (4 2) {cM-r§. {a^cD^Ock^^^^cD 
i^^mmcommnm (nw) BtiiB^^tD-r^Ttcov^ 

a. 7jk^Enrc-t^yiyh±x\ ^ne>osg^B«*^ hSIB 

®7teg§<DBuiB7t^lfi (4 2) {CMU. ^%5ft)tfiiBi: 
BtjlBSaB^i^ fe5{ytjfi^ltV^T, SfflB^t^W (4 2) 

KmLm^'^^\ t^jit>*>. m^ictibx^wcfsibrj: 

(4 2) tcWLT¥R^:^[fi] (4 3) ICff^ryXyftt^m 50 
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Lfc^^. ^n60#Sji73|6j (4 3) *5<kt;igB«B$l!l{C 

*0|5I^?n§tulB7t¥^?(D§'{?<7))iiiip®7!j^ 3 0 
(DhijIB^^^? (3 2. 3 3. 3 4 ) tDtiItE)gji¥ffiO 
32^(4 4. 4 5. 4 6) {Cj;oTMffl§W{C/T:$n5c}; 

[0 0 4 0] ±a?Lfc^ss5co^iicr)ti-&, mrn^i^ 
It. "to^m^wzibiciiLmmnumM^mmt^o wi 

ic^-DXiik^-^nrzmrj:^mmx'imt?>. am^*5 

<fcl>'S^)ti^^5^»$n. G=WX I n» -n. I icjfi 
■oX7ntn^mmtlG{C-Drj:t)'^^o CCOtt. ^^ib 

ntcmm m tammomfs (d) i:iiL<, *^ 

(NW) tjcoT^^^n, ^<7)<SI4l^jtt±, MIB^^ 
(DtulB/f^ (D) fi. <};0'J^$t/^i»if4ftJg (NW) *3J; 
^gPWfcSISdTtt^^-rSB^ti, BulEJP^ (D) 

±mt^rzii>ic. 9 0° iHifsLTtd;i/^o c(omm<om 

fji^CtX&^o 

[0 0 4 1] mni.-7-f{7uvv^'^7^y^m^mm 

v'XtA (5 0) ^/T^LTfeO. *fgB^fCcb§(i)t§§;& 

X. /T-yeyy^HT'fet), ^co 

U— f-<DmJ|l(«@*$^<f Sfci6(0^g (5 2) ^m?i 

Tzu-^-ytM (5 1) mmmff^nrz^^^ 

mU^o BQH^v'XxA (5 3) ti, At^. tio^D 

±fS.b. yt^mmciis\,^xnmt^^muyx (54) 
v'xxA (5 3) iimm'e-¥(DmiR(Drzib(Dmm^^ 

yK^^-Jt-;!/ (4fis?) Bg0^*H^ti;i/ctif*(DBg^{c 

fziblc. Mitm (5 5) *^A.-r-V^§<, mitBBPJ^~>Xr 
Atcti, vx^' (5 7) 0«^ffcJ;t/^*jt(D/c46<DSK 

(5 6) mmL. HuiBTx^A^ BtjiBia^uyx (5 
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4) (om^m (5 8) ic$>o. Mmmwsmm<Dmmic^ 

5o mM^BU>X (5 4) it. 7thUi^7.h<Dmi^ 
J^tjn-TYy^^^n^c'i'x-M (5 9) <7)±{CHy|SV 

bB-^x-zn^^, mimBl^yX (5 4) Of^^ffi (6 
0) {ctei^TS^l^n, mVSrrx^ (5 7) ^«^fc|i| 

^SIg®l^H^#A.Ti/^?.^@ (6 1) {c<}:oTjiR/T{i: 10 

•yh (6 2) K<fcoT3y hD-;I/?n§o 

CO 0 4 2] mmmiyT^Th (53) bOibih^ 

^ (5 5) {cti, mjlBi/XrA£D)t^|fitJ^iJ{c}?A3n 
^> *l§B.^ti:J:5ii^tg (6 3) tuSBM^tfl 

ill/ftt, 25^«D lig«l5i:*afttL/-c77}iT'ft®lb, 

^wwim±ici3i'x. mmismcmyt^rircXM^^. 20 

HijlB¥fl7i|6]0{l)l£(i, MIBvx^'CD^S (5 8) fcfu 

HL, piB<t¥ffl (6 0) icmK>m-$n. mrji^om^ 
t ^cD-e, BuiBii^ttcftffl-r § Hijieii7ieg§*MtBi l t 
v^So Hfi83i|iS:^[p)cD<i)^{i. mcu^^mnmx'ii.. m 

mm^UyX (54) con-h LfcL-yXOJiJg^fi:^ 
m^l)]^ti'^h 0 > tSiJftcD^SJg^iiiPS-a:^ C i: ct -r? 

(63) ti. pIBv'Xf-AcOv'XrAXh'yT" (6 5) 30 

©)t^|[ll (6 4) (C©oTBB?iJ^n. mMi^7.7-L7sh 

5o ^<c73iSi<itguyX(Dif^{iv^-rn{c-t^c};. )^^^ 
XM(r>m.\^mmmfs.(^x\ mmi!i\^%^%i-n: 
[01] Anffi«5<};tfaipffio±{c(i[6]«jg^wr§. 40 
[02] 0 1 {ct5^^Tn'^^nrc<i)tf§coi!It*ll^^•r5 
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tzibicmm-snrcmmx'h^c 

[0 3] HM)t^n/c7t^4^@7^i^{c®7^$nfc7^{c^ 
^•r§, tsmm\^'/-y(Dmm^^^m^. muc 

[0 4] 03T-^$n/cmt§coainffiT\ *s;^i^fc 
0-efe^o 

[0 5] mmiji^icmyfsnrcm^iiit^rctfxom-- 
[06] ^^mnic^^'T^mnrcM^^co^mmmco 

[07] ^CDB^B^i^XxA-fcO^^B^lCjcSlDtgg^ii 

[??^©iiW] 

1 <i7t8§ 

2 A*t7t 

4 ¥ffi-¥tTlS 

5 m^^m 

6 APffi 

7 tiiPffi 

8. 9 mmm 

1 3 3iji??(^ 
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